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Abstract 



PROBLEM TO BE SOLVED: To produce a carbon material for achieving a lithium secondary 
battery high in initial efficiency and also large in discharge capacity. 
SOLUTION: The carbon material contains a carbonaceous material and at least one kind 
among metals capable of forming alloys with lithium or their compds. As one form of the carbon 
material, for example, the carbonaceous material contains at least one kind metal capable of 
forming the alloy with lithium. The other form of the carbon material is, for example, a mixture of 
the carbonaceous material with at least one kind metal capable of forming the alloy the lithium. 
Here, the metal capable of forming the alloy with lithium is, for example, at least one kind 
selected from the group consisting of calcium, strontium, barium, iridium, silver, cadmium, 
mercury, boron, aluminum, gallium, indium, thallium, silicon, tin, lead, antimony, bismuth and 
tellurium. 
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PROBLEM TO BE SOLVED: To produce a carbon 
material for achieving a lithium secondary battery high 
in initial efficiency and also large in discharge capacity. 

SOLUTION: The carbon material contains a 
carbonaceous material and at least one kind among 
metals capable of forming alloys with lithium or their 
compds. As one form of the carbon material, for example, 



the carbonaceous material contains at least one kind 
metal capable of forming the alloy with lithium. The 
other form of the carbon material is, for example, a 
mixture of the carbonaceous material with at least one 
kind metal capable of forming the alloy the lithium. 
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L#s^srfflv^sita5t?#s„ — #yvhis&m 
m&Mtvxi*, mini, ^f-u^^-^-h, -f* 
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7^ i^^/loc--^/]^ i/^^/loc— -yvK 1, 2 — 
^afclWcSI®* if £ W 5 r ir tfiT* 

10 0 5 0] ft*. *«ea<Dy^!>Azn!Jc«?fitt % 
WMt* if &fliv\fc»£>*> ra«ic*Hrt- S r £ 

[0 0 5 1] *&W(DV f^i,=&lftlt AM*S*% 

W©#*^*rfflv*T»j«£*vTv*ifc*>, t£5ls©i>© 
#»9!©ist**ma^ (Dy^-^Ai-^Atj^rtuftsA 

fc S b 5 tir Afllftogfc <t 5 

fc:K«>*c:i:*s-T?*3;:£, *ir©*H*4"*B*«Jfc»fli 

[0 0 5 2] *^|g©y^!?A-JS)cS?&tt, J:5£©.J;5 
fc*tK©*raJ:oqn«3»*a*i*v*fc», ElaicoSifeK 
iSriJUfiJ-rsr £tfS-C#-5„ r©fc«>, i«y ^-^A- 

S&SrfflV^i&SjaSjfeV^©-?, ^©^©KlJfc^-C&SSr 

[0 0 5 3] 

*y y ^^Sr^*^v>«cffcjS*s6 8. 2 < c<Dtr S '^- 

at*sF*5)^*=l& 1 , 0 0 0) 5 0 0 g , *?*?-fi, 

Q&tem iog&iy? h/KO/j^ 

filO. 0g^*liMU «*P**T«, Hl-0. 5 

[0054] m^. 'bWKl&l&ftW 3 3 O'CIc 
APJRU *JBETT?**l s bfci9*& 5 y y hA>/&<0*te-T* 
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*WfcU iS^T, r*b«r2 y y ^/^©SH-g-e^SSr 
ffc#Ljfc**& 2t;/$K>#HUtaE-C3 0 0'C^T-APl^ 

^©aMQ^fcjB^Ttt*^**-?!, iootstjp 

J»U 2HWn«J*Lfc 0 r©*£*» JK9R«lKit:#EtfHb$ 

[0 0 5 5] jfeHfc«2 (DBHWIKDIBO 

10 *y y ^j^Sr^fcliiSLfca— 0 0 

t-K^ = — — /Wfr 5 0 ~ 7 0 'CJcADta b 

/Co — 10 0ml ©=¥/ y VtfSAoTttf— # — 1*3 fc: 
BEBHB15. OgS-iP^L. 
[0 0 5 6] •77*=ifa-T?Mm.&tlX\^Z>^—fi'?~-/V 

SU =¥7 y = — /I-*— ^©tfc^fcSrBfcafcbfc 

20 =*5J1, 2 0 0) ^#^>Hfc 0 

[0 0 5 7] f^fcfyf 500g, S?*^VW*9=¥ 
v-u-v^y =i— ($S1S^J) 3 0 g*5it/^5 h/u^v 

P*3{-ft3i*, 2 5 0tfg«fLfc ( ^Lt, /h?BKJ(&8& 
©rt***li» b*** 6»»5leR«>ffrafc« 10. Og&i 

[0 0 5 8] Bcfc:, /hMSJ^Srt©e"->^Sr3 3 CClc 
JPf^b, fllTffiTtHIWbttsftJfe 5 y 5* hA'/#<oW&-rt 
30 ffl*t*2 4 0^|ltl!*C#aA/T?li , !!'^ft*«l'&-$**:. r 

«9#b, ^rom. HffiFlJKO^irlliatcbT^Yk^ 

[0 0 5 9] JgjS^J3 Cftj)ttmg>Wllt) 

WbiRjis 6 8. 2 tr y ^ (ll¥*»fi=*!i l , 

0 0 0) 5 00g, Wf^7*i'WV^j3-^ 
(^USSU) 3 0gl3j;y/-:7 Wny^Myf 
40 JlOlOeSriyjx b/i'O/jNaS^rtK^*, JBK 
Sri 5 0~1 7 0'C^f8Sb-Ct*s'^SrSf#Pbfc„ — 
0. ia*%©ftH«r-&tr*>' y >5 0ml Srlf— 
rttCttii^ rW:KKffil5. 0gSr^iPbT7 

0~8 o < c-e^«¥$*fc 0 

[0 0 6 0] /J^MSJtSSSrtt? 150-170 ric^Rja^ 
f^ftf if—*— ©rt^Sr^t* CITL, 

Sr3 3 O'Cf^PJRb, ^ffiT-C«#b/i/J5e> 5 y h/W 
/#©WS-caft«r2 4 O^IWBfcSiiA/T'trj'^SrfiSMf 

50 ^S-frfCo r^uSr^m*-e^*Pbfct ^*StI^#: 



(8) 
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[oo6i] jasw4 w*w»<o«i«) 

(fi* 5 F^ J F*=«& 1 , 0 0 0) 5 0 Og, v^^/V 
/^^rv-W^y = — A- (*ffi»J) 3 0 g*5±W^7 h 

s^ssrt (^tta*, 2 5 0 t^jnua b -c o . 5 ^raa^ 

4 0#fS^#&^^fcV^£fi^£^fc o ^l^SrSffl* 

fco 

»#U ttvvf, rK£2 y > h/u/#<D«-&-?ffi««r 

#t*&b^^e >2 < c/^(D#ta^*-c3 0 o'cs-eanai 
*©^laft! i 3aips^ffiv^■rs*5c«E*■c 1 , 1 0 o^^-cin 

[00 6 3] #fc;h,fc#*«*m 1 8 g (^LT^S 

[0 0 6 4] JtttWl («*«-»g>in«) 

[0 0 6 5] Efi 

hjefo 1-4 *5<t zpttmm i t*-i:ix^tL»e>*bfc«**a- 

»92 SSgBSr^ V 7 yit \*~ V y*>mm 8 SSffi t m 
«#U *^y-ttffl£*«:#;fco ^o^^y-ttia^ 



10 



20 



30 
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«10tt3 0»IB«*Lfc«, n^/l^W^^V^T 

U 2 0 OtT»6l*IW©Kffi*aftSrll6bfco 
[0 0 6 6] Jt«<Ofc», «*»3Rfcf^*rT*WtS* 

[0 0 6 7] A«fcbT#6>nfcW»««Sr. ttt&k b 
£ UL i C 1 0 4 £r 1 ^/^/y s> h/KoaiA^tf^ 

A-^tt^Sr^KbfCo 
[0068] roy ^ A-^m^l-o^T, 

ff^i 0mVl:45*WlmA/cm 2 (Z)£liffift# 

I*, lmA/cm 2 ^IS^#T, ttJEE^ l . 3VH 
9 5EU »lf^^i^3ft«Sit»10t>f^H 
[0 0 6 9] afc*5, * 1 fc*5Vvt\ wiffiftr*. mk^9 

i - 4 *3<tt5itiS£W i ■e#e>ttfc J R*«*3|sf^*i' ttft* 

i£co;£ (l) (c^o-c^^/cffi-c^^o H**-. 

^ r^pjfj 167, 101 (1995) > M. 

Shiraishi and K. Kobayashi 
"Bull. Chem. Soc. Jap. " 4 
6, 2575 (197 3) feiWa^fk, *ffl*IH Tp 
*^^§£j 1, 153 (1976) £r#MfMbfc 0 
[0 0 7 0] 
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50 [0 0 7 2] ^fc, ^^coy f!>ArWiMi 
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